Subcutaneous emphysema hair coloring hair treatment a b s t r a c t Subcutaneous emphysema of the scalp is a process often attributed to secondary factors such as trauma, infection, or a myriad of iatrogenic etiologies. Here, we are presenting a case report of an adult patient with spontaneous subcutaneous emphysema of the scalp following a hair coloring/treatment. We performed an extensive review of literature on this topic, however, could not find a single case with similar presentation of subcutaneous emphysema. This case demonstrates an unreported etiology for this diagnosis and is thus being reported for its uniqueness and to raise clinical awareness.
a b s t r a c t
Subcutaneous emphysema of the scalp is a process often attributed to secondary factors such as trauma, infection, or a myriad of iatrogenic etiologies. Here, we are presenting a case report of an adult patient with spontaneous subcutaneous emphysema of the scalp following a hair coloring/treatment. We performed an extensive review of literature on this topic, however, could not find a single case with similar presentation of subcutaneous emphysema. This case demonstrates an unreported etiology for this diagnosis and is thus being reported for its uniqueness and to raise clinical awareness. 
Case report
A 32-year-old afebrile female without history of surgery or trauma, including no recent history of dental procedure, and no significant past medical history presented to the emergency department with swelling of her scalp and headache. Prior to presentation, the patient received hair coloring/treatment at her local beauty parlor. The treatment consisted of the following in chronological order: an organic coloring system, a volume developer, bleach which was only applied to the tips of her hair, a pH balancer, and shampoo followed by a rinse. Upon rinsing, the patient received a deep conditioning treatment and was placed under an overhead steamer for 25 minutes after which she received conditioner spray and defrizz serum thus completing her hair treatment. The ingredients for each of these products are listed in Table 1 . Patient denied having any episode of cough, sneezing, hiccups, bowel movement, or any other form of valsalva maneuver between the time of her treatment and symptom onset. Patient also denied any use of oxygen, smoking, or illicit drug use.
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Available online at www.sciencedirect.com "discomfort." Physical examination was significant only for crepitus to palpation of the scalp and forehead. In addition, there was no evidence of laceration, puncture, or any other violation of the dermis or epidermis. Brain and sinus computed tomography (CT) scan was performed to evaluate for any intracranial or sinus pathology. Both scans revealed subcutaneous emphysema of the scalp without any evidence of intracranial or sinus pathology (Fig. 1 ). Incidental findings on both studies included pneumatization of the petrous apex and prominent sphenoid sinuses. There was no evidence of pneumocephalus on either CT examination, and the skin was intact. Patient was treated with close observation. After approximately 3 hours, patient's swelling had notably decreased and her headache had resolved at which time she was discharged home. On telephone follow-up 3 days after presentation, patient stated that her symptoms had completely resolved without further incident. Preliminary and final clinical diagnosis in the case was charted as subcutaneous emphysema of the scalp from topical treatment.
Discussion
Subcutaneous emphysema of the scalp has often been reported as a process secondary to traumatic or infectious etiologies including multiple types of iatrogenic causes such as dental procedures, tonsillectomy, oxygen administration via nasal cannula, and placement of a nasogastric tube [1e6]. In addition, there is at least one reported case of spontaneous subcutaneous emphysema of the scalp which was attributed to the patient's prominent sphenoid sinuses with eventual finding of a small sphenoid sinus defect [7] . However, that particular patient presented with pneumocephalus, in addition to subcutaneous emphysema, which was absent in our case. Spontaneous pneumocephalus with subcutaneous emphysema is something which has been reported a number of times with varying proposed etiologies [8, 9] , as opposed to isolated spontaneous subcutaneous emphysema of the scalp which we report here. Our case demonstrates a reasonable likelihood for the spontaneous subcutaneous emphysema to be related to the myriad of topical products administered directly to the scalp as detailed in Table 1 , possibly exacerbated or incited by overhead steaming. Further investigation and correlation with additional cases would be helpful to better understand the etiology including possible offending chemicals for the isolated spontaneous subcutaneous emphysema observed in our case. r e f e r e n c e s 
